Abstract
Introduction
Despite the fact that the benefits of regular physical activity have been well established [1, 2, 3] , a significant portion of the population fails to engage in the activity levels necessary to elicit positive health outcomes [4] . Among Canadians, 52% are considered inactive: a trend that is more prevalent among women than men [4] . For those who do begin an exercise program, attrition rates approximate 50% within the first 6 months [5] . One marked consequence of a physically inactive lifestyle is weight gain [6] . In fact, overweight and obesity have become a major public health concern, identified as risk factors for a multitude of chronic and non-communicable diseases [7, 8, 9] . Thus, a need exists to investigate the determinants regarding physical activity participation among those who fall beyond a healthy weight range, and this is especially the case among women.
Although a number of studies have examined the physiological co-morbidities associated with excess body weight, the impact on psychological health is less understood [10, 11, 12] . One construct that has been identified as a salient psychosocial consequence and predictor of overweight and obesity is negative body image [13, 14] . Defined as multi-dimensional, body image reflects one's self-perceptions and attitudes toward his/her body, particularly in relation to its appearance [15, 16] . Women have been shown to be more dissatisfied with their bodies than men [10] ; it has been estimated that 45% of women are making an effort to lose weight at any given time [17] , and this value increases to 60% for those who are overweight [18] . In light of the societal aesthetic standard of a lean and toned body that has been set for women [19, 20] , it is not surprising that the desire for an approved appearance has been cited frequently as a motivator for weight loss [21, 22] . As women become more exposed to images of this thin ideal, they often begin to internalize this standard so that it becomes the reference point against which they judge themselves. Changing one's physique in an effort to meet this ideal can be challenging, and efforts are rarely successful [23] , which can lead to a negative body image [20] .
Because negative body image has been associated with detrimental outcomes including emotional distress, anxiety, depression, and eating disorders [24] , it has been suggested that there is a need for the development of interventions which address the increasing number of individuals with body image difficulties [25] .
A healthy body image is related to better psychological well-being; more specifically, it has been correlated positively with improved self-esteem [26] and can also impact one's motivation to engage in health promoting behaviours [27] .Exercise is one intervention that has been identified as a practical, cost-effective, and very accessible means to ameliorate negative body image [24, 28, 29] . Based on their meta-analysis, Campbell and Hausenblas [24] argued that enhanced perceptions of body image may occur because an individual feels that his/her body is improving through the exercise experience. In light of the fact that greater body disturbance has been associated with higher adiposity [30] , it stands to reason that interventions seeking to target overweight and obesity should examine body image through the inclusion of an exercise-based component. In doing so, it is important to consider mechanisms which may assist in elucidating the relationship between exercise and body image; gaining a greater understanding of the motives (e.g., health, appearance, fitness, weight loss) underlying exercise participation and adherence is of particular concern [31] .
Theories of motivation such as self-determination theory (SDT) are useful for investigating the psychological antecedents and influences of exercise behaviour in intervention settings [32] . SDT [33, 34, 35, 36] focuses on the causes and processes through which individuals acquire motivation for initiating and maintaining behaviours over time [33, 37] . A major component of SDT is a continuum which contains distinct types of motivation that are differentiated by the extent to which they are self-determined or autonomous, versus non-self-determined or controlled [33] . According to this theory, experiencing self-determination is an important requirement for long-term maintenance of behaviours. As behaviours are performed more autonomously, the degree to which they are engaged in with a sense of choice or volition also increases. Amotivation, found at the left end of the continuum, represents a state of lacking the intention to engage in a behaviour [33] . To its right are four extrinsically motivated behavioural dimensions which range in their degree of autonomous regulation and are typically induced by elements found outside of the individual (e.g., rewards). These include: external regulation (one's engagement in a behaviour for the purposes of satisfying some type of separable outcome), introjected regulation (a behaviour is performed to enhance selfesteem or alleviate self-imposed feelings of pressure), identified regulation (derived from a sense of motivation towards attaining a personal goal; the action itself is valued although may not be inherently enjoyable), and integrated regulation (a behaviour is performed by choice or for instrumental reasons in order to confirm one's sense of self). To the far right of the continuum is intrinsic motivation which is achieved when individuals derive genuine pleasure or satisfaction as a result of engaging in a behaviour [32, 33, 36] . For a full description and visual representation of SDT, please refer to Ryan and Deci's paper [33] .
Research has examined the role of SDT's utility with respect to health behaviour change. In exercise, when compared with individuals who are externally controlled for an action, it has been found that those who possess authentic, intrinsic motivation to complete an action have greater interest and confidence resulting in enhanced performance, persistence, self-esteem, and general well-being [33, 38] . In a physical activity context, Teixeira et al. [39] found that the strongest predictor of long-term results (i.e., weight loss and continued participation) was an increase in intrinsic motivation. Quite often, individuals who begin to exercise for external appearance reasons gradually alter their motives and begin to exercise for physiological and psychological well-being [40] . Given that concerns about body image are frequent motivators for beginning an exercise program [41] , not to mention the fact that people often begin to exercise for appearance reasons but alter their motives as they continue exercising [40] , examining the role of motivation would seem to be an important consideration when investigating factors associated with the body image-exercise relationship.
To date, there has been a paucity of research investigating the mechanisms behind exerciseinduced body image changes over an extended period of time. In addition, women are motivated frequently to begin an exercise program for appearance-related reasons and little is known regarding how these motives change over time with respect to body image. Therefore, the purpose of the present study was to examine changes in body image and motivational regulations over the course of an 18-week cardiovascular-based program intended for female initiates, as well as the relationship between these two constructs. Because regular aerobic exercise, such as walking, can generally be incorporated into one's lifestyle [22, 42] and has been shown to produce elevations to mood, enhanced feelings of mastery and control, as well as improved self-esteem [43] , it was determined that the present study would incorporate a cardiovascular-based intervention. It was expected that improvements to body image would occur over time [23, 24] . The research examining the relationship between body image and motivational regulations is limited; however, since exercising for autonomous motives is associated with positive psychological outcomes [44, 45, 46] , it was hypothesized that enhancements to body image would be related inversely to the less selfdetermined regulations (i.e., amotivation, external, and introjected regulation) and positively to the more self-determined regulations (i.e., identified regulation and intrinsic motivation) over the course of the intervention.
Material and methods

Participants
Eighty women were recruited to take part in the study [mean (M) age = 33.4 years, standard deviation (SD) = 7.6]. Eligibility criteria required that participants had a Body Mass Index (BMI) > 25 kg/m 2 and were: (1) initiates (i.e., exercised once or less per week and wanted to begin an exercise program); (2) aged 18 to 45; (3) not pregnant; and (4) not on any type of formal diet. Those who met the inclusion criteria and wished to participate were booked for a baseline assessment. At this initial meeting with the researcher, each participant's height and weight was measured resulting in a mean baseline BMI of 29.02 kg/m 2 , SD = 4.71. Waist circumference (WC) was also measured at this time (M = 37.08 inches, SD = 4.63). The ethics review board of the university where the research was conducted approved the study and participants provided written informed consent prior to commencing the program. All aspects of the study were carried out in a private exercise laboratory facility located on the university campus. 
Main outcome measures
The Multidimensional Body-Self Relations Questionnaire (MBSRQ; [47, 48] ). The MBSRQ is a well-validated measure that assesses attitudinal dispositions toward the physical self and has been used previously in overweight and obese samples [11, 13, 30] . The 69-items on the questionnaire comprise 10 subscales which measure evaluative, cognitive, and behavioural dimensions related to body appearance, health, and physical functioning [48] . For the purposes of the present study, five of the subscales pertaining to appearance, fitness, and body area satisfaction are reported. Questions were answered based on a 5-point rating scale describing multiple levels of agreement, satisfaction, or concern. A complete description for each of the subscales and their reliabilities can be found in Table 1 .
The Behavioural Regulation in Exercise Questionnaire-2 (BREQ-2; [49] ). The BREQ-2 is a selfreport index of SDT's exercise regulations and contains five subscales which measure external, introjected, identified, and intrinsic regulation as well as amotivation. It should be noted that integrated regulation is not assessed by this instrument. Following the stem, "Why do you exercise?" participants responded to each item anchored at the extremes by (0) Not true for me and (4) Very true for me. Previous research has examined types of motivation in a physical activity context among women and individuals with overweight/obesity [e.g., 50, 51] and supported the BREQ-2's factor structure and subscale reliability (Cronbach's α≥0.73; [49] ). The reliability ranges of the BREQ-2 subscales for the present study were acceptable (Amotivation, α = 0.78-0.89; External regulation,α = 0.63-0.86; Introjected regulation, α = 0.76-0.93; Identified regulation, α = 0.61-0.85; Intrinsic regulation, α = 0.84-0.94).
Body composition 1 . Body composition was assessed using Dual-Energy X-Ray Absorptiometry(DXA) at baseline, and at weeks 6, 12, and 18.The GE DXA (Prodigy TM , Lunar Corporation) machine used contains body composition software that provides a direct calculation of weight, total fat, and fat-free mass. Participants' height and waist circumference were measured by the researcher at baseline, and waist circumference was measured additionally at each successive time point (i.e.,weeks 6, 12, and 18).
Cardiovascular fitness. Each participant completed a sub-maximal fitness test which followed the general procedures outlined by The American College of Sport Medicine [52] , and was conducted by a kinesiologist certified in fitness appraisal or a trained masters-level researcher.
Procedures
Baseline assessment. Prior to commencing the cardiovascular exercise program, participants were provided with a detailed letter of information stating that the purpose of the study was to examine how an exercise program could influence exercise cognitions.Once informed consent was acquired, participants were asked to complete the demographic information form, MBSRQ, and BREQ-2; they were then directed to the cardio-respiratory suite to undergo a sub-maximal fitness test.
Exercise prescription. Previous studies have shown that in order to impact body image positively, the intensity of exercise needs to be moderate to high [23, 53] . The prescriptions involved in the present study were assigned in this vein with a view towards invoking improvements in physical function, fitness, and appearance. In addition, a recent meta-analysis [24] examining the impact of exercise interventions on body image revealed that greater exercise frequency per week resulted in larger effect sizes; however, no moderating effect for program length was observed (M length in weeks = 12.69). Given that a need for greater clarity pertaining to the dose-response relationship and psychological benefits of exercise exists [24] , it was determined that a cardiovascular program of an 18-week duration would be implemented for the present study. Based on the results of her sub-maximal fitness test and the resting heart rate 1 Previous research has shown that improvements to body image can occur independent of physiological changes in an exercise context, and that changes to fitness play a minor role in explaining the effects of exercise on body image [29] . We conducted analyses for the present study which corroborated these findings, and therefore determined that the inclusion of these data was not necessary. Participant values for body composition and fitness have been reported in value, each participant was given a personalized cardiovascular program created by a certified fitness trainer. The participants were asked to exercise for 30-45 minutes, three times a week, and to maintain an assigned, pre-determined target heat rate.The target heart rate range percentages were increased every 4-5 weeks beginning with a target heart rate within 50-60% of her heart rate reserve in week 1, progressing to a target heart rate of 60-70% of heart rate reserve by week 18. The prescription also involved a progressive increase in the required number of minutes spent in the target heart rate range throughout the 18-week program. Following the fitness test, a guided tour of the exercise lab occurred. In order to ensure proper technique, the researcher provided a demonstration of the cardiovascular equipment (i.e., treadmills, row machines, step machines, and bicycles), and then observed as the participant tried the equipment on her own.
Data analyses
For those who completed the program (n = 37) the scores for body image and exercise motivation were analyzed to determine if changes occurred over the course of the intervention; separate repeated measures ANOVAs were conducted, and for each analysis time was a withinsubjects variable (baseline, 6-weeks, 12-weeks, 18-weeks). In addition, bivariate correlation analyses were conducted using pre-and post-intervention residualized change scores to examine the relationships between the specific body image and motivation subscales as a function of exercise.
For practical reasons, a control group was not included in the present study. Recruiting sedentary women interested in beginning an exercise program and then assigning them to a control group involving questionnaire completion and no exercise for 18-weeks would be extremely challenging. It would be expected that many of them would drop out of the study since they volunteered to become more active initially. Moreover, randomizing individuals with overweight and obesity to a non-exercise condition could also be considered unethical given the health risks associated with excess adiposity and sedentariness [7, 8, 9] . To compensate for the lack of a control group, an intent to treat analysis was used (n = 80), whereby the last observation was carried forward to account for missing data, in order to examine the correlation between the length of time participants remained in the study (measured in weeks and by the number of exercise sessions), and the changes that were demonstrated in the various dependent variables of interest (i.e., body image and motivation). It was expected that the longer participants exercised, the larger the changes in their scores.
Results
The first analysis was conducted to investigate the changes in body image and motivation over the 18-weeks; only participants completing the four assessments were included (i.e., baseline, 6, 12, 18 weeks; n = 37). After applying a Bonferroni correction adjustment, repeated measure ANOVAs revealed a significant effect for time in three of the body image measures between baseline and week 18: AE [F(3,34) = 16.13, p< 0.001, η Table 2 .
For those who completed the program, bivariate correlations were conducted to examine the relationship between the specific body image and motivation subscales as a function of exercise. Results revealed significant positive relationships between: AE and intrinsic regulation (r= 0. 38 Table 3 . Correlations between the length of time participants remained in the study (n = 80) and the changes that were demonstrated in the various dependent psychological variables of interest revealed a number of significant relationships. For body image, significant positive relationships were observed between several subscales and both total weeks of exercise and total number of exercise sessions suggesting that the longer individuals remained in the program, the higher their body image scores. These included: AE (r= 0.31, p< 0.01; r= 0.30, p< 0.01); FO (r= 0.57, p< 0.001; r= 0.57, p< 0.001); and BASS (r= 0.26, p< 0.05; r= 0.24, p= 0.05). For SDT's motivational regulations, significant negative relationships were observed for external regulation and both total weeks (r = -0.78, p< 0.001) and total sessions (r = -0.74, p< 0.001) of exercise. Introjected regulation was negatively and significantly associated with total sessions of exercise (r = -0.22, p< 0.05), while significant positive relationships approaching significance were observed for identified regulation and weeks of exercise(r= 0.19, p= 0.09), as well as intrinsic regulation and total exercise sessions (r= 0.19, p= 0.09). 
Values are expressed as M (SD)
Discussion
The purpose of this study was to examine changes in body image over time among women with overweight and obesity, and determine specifically whether changes in these dimensions were related to changes in SDT's motivational regulations as a function of participating in an 18-week cardiovascular exercise program. As expected, results revealed significant positive changes to body image during the program pertaining to perceptions of appearance and fitness. That is, participants experienced significant increases to AE and BASS within the first six weeks of the program indicating that feelings of satisfaction with overall and specific aspects of appearance, as well as physical attractiveness increased. In a recent meta-analysis, Campbell and Hausenblas [24] noted that enhanced perceptions of body image may occur because an individual feels that his/her body is improving through the exercise experience. Consistent with this notion, these participants endorsed significant improvements to FO (the extent of investment in being physically fit), not only for the first six weeks of the program, but also between weeks six and 12 which connotes an increased sense of value placed on fitness. According to Cash [48] , high FO scorers are strongly involved in activities to maintain or enhance their fitness.The correlational data in the present study support this assertion whereby the longer and more frequently participants exercised, the more their FO scores and subsequent investment tended to increase. This was also the case for AE, BASS, and exercise adherence: a finding congruent with previous research which has shown a positive significant relationship between BASS and exercise sessions attended among obese women participating in a cardiovascular-based exercise program [54] . Interestingly, little change was observed to the FE construct which measures feelings of being physically fit or unfit. Thus, in this context, it was not necessary for participants to regard themselves as "in shape" or athletically competent in order to experience feeling more satisfied with their appearance. Rather, feeling invested through participating in the physical activity itself and placing value on fitness (i.e., FO) were more salient experiences among these women. Given that low FO scorers do not generally incorporate exercise activities into their lifestyles on a regular basis [48] , this is an important finding from an adherence perspective. Based on the present results, and in light of the fact that minimal improvements to body image were observed beyond the 12-week time point, incorporating tools and practices that can assist with tapping into participant values in relation to the exercise experience should be considered for future studies (e.g., motivational interviewing via Co-Active life coaching skills [55, 56, 57] ).
In an effort to gain an increased insight into the motivational mechanisms behind the body image and exercise relationship, the present study examined body image in relation to SDT's motivational regulations. Previous research grounded in SDT and targeting women in an exercise context has demonstrated significant improvements to the more autonomous forms of self-regulation over time [58, 59] . For example, Silva and colleagues [59] recently evaluated the impact of a 30-session intervention with obese women. The intervention focused, in part, on: building sustainable knowledge supporting informed choice; encouraging self-initiation while limiting prescriptions and demands; providing participants with options; and encouraging participants to explore congruence between their values and lifestyles while providing positive feedback. Results revealed a large intervention effect size for perceived autonomy-promoting treatment climate which is integral for eliciting improvements in the more self-determined regulations. In contrast, no significant motivational changes were observed in the current study over time with the exception of external regulation which decreased significantly between baseline and week six of the program. One possible explanation for the present findings is that a behavioural component was not included as part of the exercise intervention. Focusing more on specific autonomy supporting elements such as those implemented by Silva et al. [59] may have proven efficacious for enhancing the motivational regulations among these particular participants and should be considered for ensuing studies.
Despite minimal change to these regulations in and of themselves, results did reveal a significant positive relationship between AO and identified regulation which implies that participants were increasingly invested in their appearances, and that this investment was related to their identifying with or valuing the exercise behaviour. Within SDT, if health behaviours such as exercise are to be maintained successfully beyond treatment settings, it is important that individuals do come to place value on the behaviours and endorse their importance on a personal level [37] . Further, for participants in the present study, AE, AO, and BASS were all significantly correlated with intrinsic motivation suggesting that in this population, improvements to these appearance-related components of body image were related to participants' deriving genuine pleasure or satisfaction through engaging in the exercise. SDT distinguishes between intrinsic life goals (e.g., personal growth, physical health) and extrinsic life goals (fame, physical attractiveness) and posits that focusing more on the former produces greater maintenance to health behaviour changes over time [37] . Although participants in the present study were concerned about their appearance, it may be the case that in populations with obesity, focusing on more external variables such as attractiveness is necessary initially before participants can begin to endorse the performance of physical activity volitionally and enjoyably.
Conclusions
Strengths. To our knowledge, this is the first study to examine changes in body image over the course of an 18-week cardiovascular exercise program; thus, these data make an important contribution towards our temporal understanding of how body image changes during an exercise pro- gram. Based on these results, significant improvements to body image can occur in as little as six weeks and continue up to 12 weeks among women with overweight and obesity who are new to exercise. This is a salient finding given the negative health implications that often accompany these conditions, and the fact that a healthy body image can influence one's likelihood to engage in health promoting behaviours [23, 27] . Although no significant enhancements to body image were observed during the final third of the program, scores did remain stable which highlights the fact that 12 weeks may be a critical intervention length for future body image research. Further, the protocol for the present study did not involve a cognitive-behavioural component and focused entirely on the provision of an 18-week exercise program. Yet, enhancements to body image were still observed and found to be associated with greater participation, thereby underscoring the salient impact that cardiovascular exercise can have on body satisfaction and investment towards fitness. Additionally, few studies to date have examined the relationship between body image and SDT's motivational regulations.This study provides some insight for future studies wishing to examine these constructs with a view towards enhancing autonomy and influencing physical activity adherence rates positively.
Limitations. The results of the present study are informative; however, there are limitations worth considering. First of all, a relatively small sample size was obtained and examined, which may have impacted the findings. In addition, because the current study took place in a private controlled laboratory, the ecological validity of the intervention cannot be ascertained nor the results generalized beyond this type of setting.The inclusion of more lifestyle-based exercise (e.g., in the homes of participants) as part of the intervention protocol should be considered for future studies. Finally, including a comparison group, perhaps one that engaged in another form of physical activity such as resistance training, would have reduced the threats to internal validity (e.g., no control group) inherent in the present study.
Future directions and conclusions. Future studies attempting to replicate the present findings should incorporate a larger sample size in order to uncover optimal conditions for enhancing these cognitions, especially beyond a 12-week period. Given that the present study utilized correlational data to investigate the relationships of interest, exploring the mechanisms between body image and motivational regulations over time is warranted so that inferences pertaining to causation can be made with certainty. Specifically, researchers should focus on potential mediators of this relationship (e.g., self-presentation, self-efficacy, setting, type and amount of exercise) in an effort to identify reasons for attrition while uncovering additional ways to enhance autonomy, thereby increasing the probability of long-term adherence.
